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IPE: MARGH-20235(T3)

Time : 3 Hours MATHS-2B Max.Marks : 75
SECTION-A

I. Answer ALL the following VSAQ: 10 x2=20

1. Find the centre and radius of the circle x2+y2 —4x -8y —41=0

2. Locate the position of the point P (4, 2) w.r.to the circle 2x2 + 2y2 — 5x —4y —3 = 0.

3. Find the equation of the common chord of the circles x2+y2+2x+3y+1=0, x2+y2+4x+3y+2 =0

4. Find the coordinates of the point on the parabola y2 = 2x whose focal distance is 5/2

5. Find the foci, eccentricity of the Hyperbola 16y2 — 9x2 = 144,

6. Find _[\/3 2x2 dx on x € (0,00) dx

. 2
7. Find J2xex dx on xe R

4

8. Evaluate j|2— xldx
0

/2
9. Evaluate jsin7x dx
0

10. Find the order of the differential equation of the family of all circles with their centres at the
origin.
SECTION-B
II. Answer any FIVE of the following SAQs: 5x4=20

11. Find the equation of tangent and normal at (3, 2) on the circle x* + y2 —x — 3y —4 = 0.

12. Find the equation of the circle which passes through the origin and intersects the circles
x2+y2—4x — 6y —3 =0 and x2 + y2 -8y + 12 = 0 orthogonally.

13. If the length of the major axis of an ellipse is 3 times the length of its minor axis, then find the
eccentricity of the ellipse.

14. Find the value of k if 4x +y + k = 0 is a tangent to the ellipse x2 + 3y2 = 3.
15. Find the equation to the hyperbola whose foci are (4, 2) and (8, 2) and eccentricity 2.
16. Find the area enclosed between the parabola y = x2 and the line y =2X.

17. Solve (xy2 +x)dx + (yx2 +y)dy=0
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III. Answer any FIVE of the following LAQs: 5x7=35
18.

19.

20.

21.

22.

23.

24.

SECTION-C

Find the equation of the circle whose centre lies on the X-axis and passing through
(-2, 3)and (4, 5).

Find the transverse common tangents to the circles x2 + y? — 4x — 10y + 28 = 0 and
X2+y2+4x—6y+4=0
Find the coordinates of vertex, focus, equation of the directrix and axis for the parabola
y2+4x+4y-3=0

1

Evaluate _[— dx
1+sinx +cosx

Obtain reduction formula for I = | tan"x dx, for an integer n > 2 and deduce the value of
[ tan®x dx.

T .
Evaluate ILHXZ dx
0 1+cos™x

Solve the differential equation Z_y + ytanx = sinx

X
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SECTION-A

1. Find the centre and radius of the circle x2 + y2 —4x -8y — 41 =0.
A:  Given circle is x2 + y2— 4x -8y —41=0

Comparing with X2+ y2 +2gx +2fy+c¢ =0,

We get 2g =—4; 2f=-8;c=-41 => g=-2,f=—4, c =41

Centre C=(-g,—f)=(-(-2),—(—4))=(2,4)

Radius 1= g2 +£2 — ¢ =22 + (4)? — (~41) =4 +16+ 41 =61

2.  Locate the position of the point P (4, 2) w.r.to the circle 2x2 + 2y2 — 5x — 4y — 3 = 0.
Sol: Given point P(x;,y;) = (4, 2) and circle S =2x2 +2y2 - 5x —4y -3 =0

Now, S1;=x,2+y 2+ 2gx, +2fy, + ¢ = 2x42 +2x2% —5(4) - 4(2) -3
=32+8-20-8-3=9>0

= P(4, 2) lies outside the circle

3. Find the equation and length of the common chord of the circles x2+y2+2x+2y+1 = 0,
x2+y2+4x+3y+2 =0
Sol: Given circles are S=x2+y2+2x +2y + 1 =0 and
S'=x2+y2+4x+3y+2=0
Equation of the common chordis S—S'=0= 2x-y-1=0 =2x+y+1=0
For the circle S=x2+ y2+2x + 2y + 1 =0
centre C(—1,-1)

radius r=v1Z2 +12 1 =1+1-1=+/1=1

Length of the perpendicular from C(—1,—-1) to the line2x +y + 1 =0 s

CpeEn-1s 121 2

Javl 5 _ﬁ

.. Length of the common chord

=2\/r2 —p2 =2,/1—% =2\/§=%units

p
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4.

Sol:

—J
Find the co-ordinates of the points on the parabola y2= 2x whose focal distance is 5/2.
Given Parabola is y2 = 2x = 4a =2

=>a=2/4=1/2

Given focal distance SP =5/2

Formula: Focal distance SP =x; +a

15 5 1 4
:>X1+—:—:}X1:——_:_:

2 2 272 2
But, yi =2x; = y{ =2(2)=4 =y, =%2

. P(xl, y]) =(2,+£2)

Sol:

Find the foci, eccentricity of the Hyperbola 16y2 — 9x2 = 144.
Equation of hyperbola is 16y2 — 9x2 = 144

2 2 2
LS A

X
= -—=1=
144 144 16 16 9
This is in standard form II. Here, a2= 16, b2=9

16y2 9x? —1=>ﬁ
9

(i)  Foci=(0,be) - (0, 13@)) (045

(ii)  Eccentricity e=

3 33

va?+b®> 1649 25 5
b

Sol:

Find IVS 2x2 dx on xe(0,) dx

I=I3 2x2% dx

2 5
=+l =
3 5

3 -
:%szde:%z—+c:%%+c:§/§%x3 +c

+1
3 3

Sol:

2
Find jzxe" dx on xe R

2 2
Putx2=t= 2x dx = dt .'.I:J‘erX dx:J-etdt =J.etdt:et+c:eX +c
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Sol:

4
Evaluate jl 2—xldx

0
2-x] =2-xwhen2-x20 =>x<2
=—2-x)when2-x<0 =>x>2

4 2 4
.-.jlz—x|dx= j|2—x|dx+j|2—xk1x
0 0 2

2 4
:j(2—x)dx+j(x—2)dx
0

Sol:

/2
Evaluate J sin’x dx
0
Whenn is odd,
/2
J sin” xdx =
0

(n-DH(n-3)...2
nn-2).. 3

=

nfzsnﬂ x dx = QW@ ) _16
0 (NG3)3) 35

10.

Sol:

Find the order of the differential equation of the family of all circles with their centres
at the origin.

The equation of the family of circles with
centres at origin is x2 + y2 =12, (r)
dy dy

Differentiating w.r.to x, we get 2x + 2yd— =0=x+ i 0 .. orderisl
X X
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11.

Sol:

[

SECTION-B

Find the equation of tangent and normal at (3, 2) on the circle x2 + y2 — x — 3y — 4 = 0.

The equation of the tangent at (3, 2) on the circle S =x2+ y?>—x — 3y —4 =0 is S=0

= 3x +2y— %(x+3)—%(y+2)—4=0z6x+4y—x—3—3y—6—8=0

=5x+y-17=0
The slope of the above tangent is —5
= slope of its normal is 1/5

1
.. Equation of the normal at (3, 2) with slope% isy-2= 5 (x-3)
=5y-10=x-3=x—-5y+7=0

12.

Sol:

Find the equation of the circle which passes through the origin and intersects the
circles x2 + y2 —4x — 6y — 3 = 0, x2 + y2 — 8y + 12 = 0 orthogonally.

Let the equation of the circle be x2 + y2 + 2gx + 2fy + ¢ =0
Itcuts x2 +y2 —4x -6y —3=0; x2+y2 -8y +12=0

g1 =2,f1=-3,¢;=-3 g=0, H=-+4,¢c,=12

Let g, f, ¢ be constants of required circle.

Required circle passes through origin sce=0
Required circle is orthogonal to both circles.

)

(i)

Solving (i) and (ii) we get 2g;g, + 2f1f, =c¢; + ¢,

s 2g (2)+2f(-3)=-3+0
2 (0) +2f(—4)=12+0

3 6
Condition of orthogonality f = —E,g = 3

Required circle be x2 + y2 + 6x — 3y =0

13.

Sol:

If the length of the major axis of an ellipse is 3 times the length of its minor axis then
find the eccentricity of the ellipse.

Given that, length of the major axis = 3(length of minor axis) = 2a=3(2b) =a =3b =>a2=9b2
Now, b” :a2(1—e2)=>k/2/=9)az(1—62)

= 1=9(1-¢%) =>l-e2= l=>e2= —l=§=>e:—8=2
9 9 9 3 3
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14. Find the value of k if 4x + y + k =0 is a tangent to the ellipse x2 + 3y2 = 3.

2 2

Sol: Equation of the given ellipse is x>+ 3y2 =3= X? + yT =l..)= a’=3,b>=1

Given lineis4x +y+k=0

Comparing withy =mx + c we get m=—4 and ¢ =k

Now applying the tangential condition ¢Z = a2m? + b2 , we get

k2 =3(—4)2 +12=3(16)+1=48+1=49 = k =17

15. Find the equation to the hyperbola whose foci are (4, 2) and (8, 2) and eccentricity 2.
Sol: The given Foci are S (4, 2) and S' (8, 2).

Centre C is the mid point of the foci

oo (418242 _
e (2 z ) 6.2)= (b, k)

The distance between C(6, 2) and S(4, 2) is ae =\/(6 _4)2 +(2- 2)2 =J4=2

Giventhate=2 .. ae=2 = a2)=2=a=1
Now,b2=2a2(e2-1)=14-1)=3

G- =R x-6" (-2 _

.-.Equation of the hyperbola is
a’ b? 1 3

1

=3(x—6)> —(y—2)> =3
= 3(x> —12x +36)— (y*> —4y +4)=3
= 3x2-36x+108—y> +4y—4-3=0

=3x2 —y? —36x +4y+101=0

16. Find the area enclosed between the parabola y = x2 and the line y = 2x.
Sol: The given curves are y = x2.... (1); y =2X ...... 2)
Solving (1), (2) we have x2 = 2x y=x2 y=2x

=x2-2x=0 \
=>x(x-2)=0 =>x=0,2 <

The upper boundary curve is y = 2x, the lower boundary curve is y = x2.

o
v

.. The area enclosed between the curves is

2 x2 x32 8 4
A=J.(2x—x2)dx=|:2.7——} =42 =2 squnits

0 3 0
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17.

Sol:

Solve (xy2 + x) dx + (yx2 +y)dy =0
The given D.E is in the variables and separable form

(xy2 +x)dx + (yx2 +y)dy=0= (xy2 +x)dx = —(yx2 +y)dy

= x(y? + Ddx =—y(x? + )dy = 2X dx =— zy dy
X" +1 y-+1
.[ 2x dX=—J 2y dy=>10g(x2+1):—10g(y2+1)+logc

X2 +1 y2+1

= log(x% +1) +log(y? + ) =logc = log(x> + 1)(y> + ) =logc = (x> +)(y> + 1) =c

.. The solution is (x2 + 1)(y2 +1)=c
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SECTION-C

18. Find the equation of circle whose centre lies on the x—axis and passing through
(-2,3) and (4, 5).

Sol: LetA=(-2,3),B=(4,5)

We take S(xy, y;) as the centre of the circle
= SA =SB = SA2=SB2 = (x;+2)? + (y;-3)? = (x; — 4)2 + (y; — 5)?

:>(;(f/+4x1+4)+()r12/—6y1+9) :(}«{—8x1+16)+()rf/—10y1+25)
:>12X]+4y]—28:0:>4(3X1+y1—7):O :>3X]+yl—7:0 ........ (1)

But, centre (x4, y;) liesony =0 (X-axis) ..y;=0 (_2;)‘/_\(4,5)
Now, (1) = 3x; +0-7=0=3x;=7=x,=7/3

) C X-axis
.. Centre of the circle S(xy, y;) =(7/3, 0).

Also, we have A = (-2, 3) So, radius r = SA = 12 = SAZ,

2 2
2= L] +Go02 =2 49 2169, o _169+81_250
3 3 9 9 9

. circle with centre (7/3,0) and r2 = 250/9 is
2 2 2 2
(X_Z) +(y_0)2:@$@+y2=?$wz%
= (3x=7)% +9y? =250 = (9x% —42x +49)+9y? =250 = 9x> +9y> —42x —201=0
=303x% +3y? —14x—67)=0 = 3x>+3y> —14x—67=0

19. Find the equation to the pair of transverse common tangents to the circles
x2+y?-4x—-10y +28=0and x>+ y2+4x -6y + 4 =10

Sol: For the circle x2+y2—4x—l 0y+28=0, centre C1=(2.5), radius 1; = \/ (_2)2 + (_5)2 —28 =1=1

For the circle x?+y?+4x—6y+4=0, centre C)=(~2,3), radius r, = /22 +(=3)2 =4 =/9 = 3

The internal centre of similitude, I divides C;C, internally in the ratior; : 1o =1:3

- (1=2+32) 13)+39) (4 18)_(, 9
- 1+3  1+3 4" 4 2

The equation to the pair of transverse common tangents is 312 =5;,(S)

2
:>|:x+%y—2(x+l)—5(y+%)+28:| :(1+%—4—45+28](x2+y2—4x—10y+28)

2 B 2

Sl x2S 2y maxctoy 28 BTV L2 2 4y 1oy+28)
2 2) 4 4 4

= Q2x+y-7) =x>+y> —4x—10y +28

=4x% +y? +49+4xy —28x — 14y =x° + y> —4x —10y + 28 = 3x” + 4xy — 24x —4y +21=0
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20. Find the coordinates of vertex, focus, equation of the directrix and axis for the

parabola y2 +4x + 4y -3 =10
Sol: Given parabolais y2 +4x + 4y -3 =0 = y2 + 4y =—4x + 3. Add 4 on both sides

= y2 T4y +4=-4x+7 = (y+ 2)2 = —4(x —%) This is a horizontal left side parabola.

Comparing it with (y — k)2 =—4a(x—h), we getda=4 =a=1 Also,h=7/4,k=-2

) 7
(i)  Vertex = (h, k) = Z,—2
7 3
i = (h— =l—-1,-2|=[=,-2
(i)  Focus=(h—a, k) ( 1 ) ( 1 )
7 7+4 11
(iii)  Equation of the directrix is X =h+a = x :Z+1:T:Z:>4X =11=4x-11=0
(iv) Equation of the axisisy=k =>y=-2 =y +2=0
1
21. Evaluate J.,—dx.
1+ sinx + cosx
2
X o ‘ -t 2dt
Sol: Put, tan—=t then SInX = 7> COSX = > and dx =
2 1+t 1+t 1+t2
1 1 2dt 1 2dt
aI=] dx=| ( ):j .
sinx +cosx . 2t2+1 t2 1+t A+ +2t+1-13) 1o
I+t° 1+t t
=] 2dt :z i:logIl+t|+c:10g|1+tan X i+c
242t 71+t 2

22. Obtain reduction formula for I = [tan"x dx, for an integer n > 2 and deduce the value

of [ tan%x dx.
Sol: Let I, = Jtan™ xdx = f(tann_2 X) tan? xdx

= J(tan™ % x)(sec? x — )dx

= ftann_2 xsec? xdx — f‘[alnn_2 xdx

= Ly (D) [ £(x) = tan x, f (x) = sec’ x]

Put,n=6, 4, 2, 0 successively in (1), we get

5 5 3
tan~ x tan” x tan~ X
I6:Itan6 xdx = -1y = - -1
5 5 3
_ tan5 X tan3 X tan5 X tan3 X

5 3 +tanx -1y = s 3 t+tanx—x+c [ ]p=x]
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23. Evaluate _[— dx
o 1+cos™x

a a
Sol:  We know J.f(x)dx = jf(a —x)dx

0 0

= J- xsmx J-(n X)sm(n X) dx
1+cos X 1+ cos? (T —x)
_ (7t—x)521nxdX
0 1+cos“x
© msinx T xsinx
:I 2 dX_J ;_dx
01+Cos X 01+cos X
" msinx
:j—zdx—l
01+cos X
4= _[ Tsin X
1+cos X
:>21_J~ sin X :>I-—I smx
1+cos X 1+cos X
Put, cosx—t = sinxdx = —dt
Also, x=0 =>t=cos0=1
and x=T :>t—cosn——1
1
—dt _T dt T
=-Jl = J. 2:—[Ta 1t]1_1
1+t2 7 2

=§[Tan‘1<1)—Tan‘1(—1>]

d
24. Solve the differential equation d_y+ ytanx = sinx
X
Sol:

Here, P = tanx = [ Pdx = [ tan xdx =logsecx

Hence, the solution is y. (LF) = J(LF)Qdx

= y.SecX = Isecx.sin xdx = [ tan xdx = logsecx+c

d
Given D.E is in the form %"' yP(x) =Q(X) . This is a linear D.E in y.

S IF=e

Pd
J X _ elogsecx

=S8€CX
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